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Abstract 
Resilience is often a contested concept, but it appears to have an important role in Disaster Risk Reduction. Resilience focuses 
upon positive outcomes and implies a series of risk factors, environmental factors, and interpersonal factors. In this paper, 
resilience will be read as interpretation capacity and reaction alertness, in relation to a geographical and cultural context. 
Considering these characterizing factors of resilience, it is proposed as an experimental interdisciplinary and international tool of 
risk education, where the concept of resilience is revised in relation with landscape, in order to promote a “resilientscape”. “RE-
thinking the landscape” is a place-based, bottom-up tool that involves different approaches, taken from geography, arts, history 
and botany, developed in the context of a museum in Funchal (Madeira island).  
The hypothesis of this paper is that population has in itself the ability to cope with disasters and risk. Accordingly, the main 
purposes are to unearth community capacity and to lay the groundwork for community participation in DRR according to PDRA 
strategies.  
The first part of the paper discusses the role of participation in building landscape resilience against natural hazards. The second 
part introduces and discusses the characteristics of the aforementioned tool, its strategies, goals, and experiments, starting with 
the work on landscape education conducted by Castiglioni (2012).  
 
© 2014 The Authors. Published by Elsevier B.V. 
Selection and/or peer-reviewed under responsibility of the Huddersfield Centre for Disaster Resilience, University of 
Huddersfield.  
 
 
* Corresponding author. +39-049-827-4090; fax: +39-049-827-8502. 
E-mail address: sara.bonati@studenti.unipd.it. 
 2014 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Selection and/or peer-reviewed under responsibility of the Centre for Disaster Resilience, School of the Built Environment, 
University of Salford.
166   Sara Bonati and Martinho P. Mendes /  Procedia Economics and Finance  18 ( 2014 )  165 – 172 
Keywords: educational tool; participation; place-based; capacity building; museology. 
1. Introduction 
 In the disaster risk reduction theory (DRR), one of the main goals is “increasing capacity, such as forming 
community teams trained in emergency response, as well as in proactive work, to identify and tackle hazards and 
vulnerabilities in their community” (Kelman et al., 2012: 12). Based on that premise an educational participative 
tool for environmental risk and hazardscape management was conceived, built on a local experiment called “RE-
thinking the landscape” (Projeto Pensar a Paisagem), which will be better described in the second part of this paper.  
The hypothesis proposed by this paper is that the population has in itself the ability to cope with local and global 
disasters and risks, while increasing its resistance and/or adaptability, which requires moving from top-down 
directives to bottom-up planning (about this, cf. Wisner et al., 2004; Mercer et al., 2009). Top-down approaches 
have not been able to provide local support and, as a consequence, are prone to failure (cf. Cumming et al., 2012).  
The growing dissatisfaction with top-down scenarios has required transformations in the approach to climate 
change adaptation (CCA) studies and the need to promote ways to work starting from a bottom-up approach (van 
Aalst et al., 2006). In this context, UNDP launched the Adaptation Policy Frameworks for Climate Change (APF) 
which is based upon bottom-up and participation practices. Other experiences were promoted, starting with the APF 
and the use of community-based vulnerability and capacity assessments (van Aalst et al., 2006; Adger, 2003; Adger 
et al., 2003). 
Therefore, participation emerges as an alternative, given sustainability costs and failures of top-down systems 
(Chambers, 1994). It is a way that people may have to increase the quality of their life and to accomplish desirable 
social change. Accordingly, DRR calls for place-based strategies that include a participatory and bottom-up 
component. In participation and bottom-up planning, the community is not only observed but is also a data source 
about risks and environmental health. Thus, by “participation” what is intended here is the active involvement of the 
whole community in building development policies and strategies and in analysing, managing, implementing, 
monitoring, and evaluating them through decentralisation and sharing of decision-making (Godshalk et al., 2003). 
The first studies about participation were conducted by Chambers, who described the PRA (Participatory Rural 
Appraisal) method, whose purpose was “to collect information, be rooted with people in their communities, to foster 
their active participation in the process, and provide the basis for them to discover their own means of solving their 
difficulties” (van Aalst et al., 2006: 167). In disaster studies, the first participatory experiences were developed by 
Anderson and Woodrow (1989), regarding “disaster relief”, which demanded the involvement of the community in 
emergency management and recovery. Thus, the CRA (participatory Community Risk Assessment) was designed, 
consisting in a set of “participatory methods to assess hazards, vulnerabilities and capacities in support of 
community-based disaster risk reduction used” (van Aalst et al., 2006: 165). This, along with the participatory risk 
assessments or participatory disaster risk assessments (PDRAs - cfr. Pelling, 2007) constitute a new trend of 
research in DRR. Additional pressures for the promotion of participation in risk assessment followed the Hyogo 
Framework for Action 2005-2015, which called for the empowerment of communities and local authorities in 
dealing with risk “by having access to the necessary information, resources and authority to implement actions for 
disaster risk reduction” (Pelling, 2007: 2). 
 
1.1. Educating towards resilience for Disaster Risk Reduction 
 
According to van Aalst et al., (2006), considering the limitations of CRAs, PDRAs and community-based DRR 
programmes are that they cannot embrace all the aspects of hazards and of people’s vulnerability, and also that it is 
difficult to make hazards reduction a priority for communities. These strategies cannot, therefore, provide an 
adequate response to DRR and CCA needs. Indeed, it reinforces the need to work towards risk participatory 
awareness, starting with the role of school and information systems. The community’s resistance to identifying as 
priorities the risks linked to climate change and natural hazards can be overcome by working on education and 
awareness. In particular, educational strategies should promote awareness of the potential capacity of communities 
to respond and increase individual and collective resilience. Nowadays, in vulnerability studies, resilience can be 
defined as the process of “continual learning and taking responsibility for making better decisions to improve the 
capacity to handle hazards” (Cutter et al., 2008: 600). In this sense, improving knowledge about local dynamics and 
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extending responsibility and participation in risk management to the community can be identified as the first steps to 
build resilience. Consequently, the role of education is important in advancing towards a resilient place. 
In DRR literature, such as in vulnerability studies, resilience is constructed upon the result of the actions that the 
community puts in place in order to deal with a crisis, and depends on cultural and contextual factors. Therefore, 
there is a reciprocal relationship between the behaviour adopted by the community’s cooperation, and the factors 
that produce resilience. Thence, we can talk about social resilience, which is the result of the community 
cooperation, higher levels of education, etc. (cf. Cumming, 2011). Given that resilience includes a cultural 
component, it can be produced through training and working towards a community memory of disasters and risks. In 
fact, UNISDR (2004) defines resilience as “determined by the degree to which the social system is capable of 
organizing itself and increase its capacity for learning from past disasters for better future protection and to improve 
risk reduction measures”. 
However, “resilience” is a contested concept, and there are multiple definitions of it: buffer capacity or capacity 
to absorb perturbations (Holling et al., 1995); speed of recovery from a disturbance; key to biodiversity conservation 
(Schulze and Mooney, 1993; Mooney and Ehrlich, 1997; Tilman, 1997); key to sustainability (Common, 1995) and 
others (see more in Adger, 2003). Ecology was the first discipline to define resilience, intended as the ability to 
absorb damages and adapt to stress, without which the system would lose its structure and function (Adger, 2003). 
Nevertheless, current ecology theories, according to the non- and multi-equilibria dynamics characterising 
ecosystems, sustain that ecosystems are steadily changing (Folke et al., 2002) and, consequently, “the resilience of a 
system is often evaluated in terms of the amount of change a given system can undergo and still remain within the 
set of natural or desirable states” (Turner et al., 2003: 8075).  
As in vulnerability research, resilience research also calls for a “place-based” approach, because it “implies a 
spatially continuous distinctive -ensemble- of human and biophysical conditions or coupled human-environment 
systems”. Henceforth, “a particular strength of place-based analysis is its potential for increased public involvement 
and collaborative assessment as advocated in the analytic-deliberative paradigm of risk analysis set forth by the 
National Research Council” (see about in Turner et al., 2003: 8076). Place-based and bottom-up strategies are, then, 
decisive to build a participative system, as previously advocated. In fact, all the components of a system must be 
resilient in order to provide an effective response, so that the system itself can be considered resilient, and from here 
the desirability of creating participation is derived. Resilience seems, thus, desirable in the struggle against 
environmental risk, insofar as it is intended as the implementation of local capacity to cope with disasters and to 
reduce the possible consequences of future events. On the other hand, in semantics research, participation and place-
based analysis can be useful also to better identify different levels and kinds of resilience and vulnerability, without 
limiting research to the conflict between the resilience functions of “equilibrium” and “non-equilibrium”. Therefore, 
as a function of vulnerability (according to Cutter et al., 2008), resilience has to be flexible, moving between an 
equilibrium and non-equilibrium state. In this regard, landscape studies, which consider landscape as having a place-
based nature, can offer a perfect scenario where to discuss and promote resilience in a changing place. 
Landscape is essentially a reality in the eye of the beholder, and it can only be studied fully when considering the 
observer as well (Antrop, 2005). All the elements that live in a place co-participate in building its landscape, 
interacting with the other elements. Consequently, landscape changes continually as a result of the dynamic 
interaction between the social and natural systems (Antrop, 2003) that integrate it. Therefore, the cultural 
relationship between society and environment is important in landscape interpretation and planning and in building 
resilience, both for its capacity to influence the propensity of the social-ecological system towards sustainable 
management, and for the richness of local knowledge which can contribute to understand how people modify the 
environment and respond to changes (Chapin et al., 2009). In fact, people connect perceptive experience with 
knowledge and previous experiences, usually fostering a temporal and horizontal analysis of landscape. This 
knowledge should be integrated with scientific knowledge in order to achieve a more efficient management of 
territory and resources, promoting a system of co-management between decision-makers and local actors, which is 
the basis for participatory planning.  
Landscape education is a way to improve awareness and knowledge of the place where we live and of the values 
it entails, and to build a critical capacity to evaluate information about landscape. Educating towards landscape 
implies teaching how to read geographical contexts as an instrument to improve knowledge of the complex 
territorial dynamics over time (Castiglioni, 2012) and to make better decisions in planning and managing resilient 
and vulnerable components. In fact, in the first part of European Landscape Convention, raising awareness and 
education are highlighted as important strategies to involve the community in landscape building and management 
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(bases of PRAs). Learning to read the landscape helps to create a sense of responsibility about it in the community 
(Castiglioni, 2012), which, as seen above, is one of the elements of resilience.  
According to what has been argued so far, and considering that, as stated in Antrop (2000), one of the forces that 
drive the evolution of landscape is “calamities”, landscape can constitute a perfect scenario for a DRR and PDRA 
education process. Vidal de la Blache and Martonne (1922) recognized the importance of the local community in 
organizing landscape, which results in a regional differentiation that is not only based on natural conditions but also 
on culture, and that is manifested in settlement patterns and territories (Antrop, 2000), ascribing to landscape a 
place-based nature.  
Moreover, children are also an important resource in CCA. Tanner et al. (2009) claims that involving children in 
building community participation is fundamental to deal with climate change. Children have particular perceptions 
of the world and they can also work as agents of change, playing an active role in communication. Children can be 
“analysers” of risk and of DRR strategies, “designers” and “implementers” of projects, “communicators” of risk and 
possible management options with adults that live and interact with them, “mobilisers” of resources and people, and 
in the end “constructors” of social relations and financial resources (Tanner et al., 2009). 
2. The tool: RE-thinking the landscape (Projeto Pensar a Paisagem) 
2.1. The landscape of Madeira as a scenario for a place-based educational resilient tool 
 
Based upon DRR and PDRA theories, an educational project, called “Projeto Pensar a Paisagem - PPP”, launched 
its experimental phase in 2014 in Madeira island, as part of the DMDM3 line “Intervir na escola e formar a 
cidadania” (“school intervention and civic education”), part of a larger interdisciplinary research project, called 
DMDM, designed to widen the memory of disasters in Madeira. Because of the international nature of the project, 
one of its purposes was to create an educational tool, called “RE-Thinking the landscape”, which could be replicated 
in other contexts and employed to raise awareness on global risks. In fact, the general population, as seen above, 
usually appears insensitive to global changes as well as to local dynamics. Therefore, the inability to develop a 
multi-scalar analysis of events, connecting local to global dynamics, can result in alienation for the people that live 
in a specific landscape (Cosgrove, 2003). However, the local and the global are deeply connected in the Risk 
Society (see about Beck, 2007), and events on a scale inevitably produce effects on other scales. In this context, the 
capacity to read the landscape, interpret and “perceive” it becomes not only an advantage but indeed a requirement 
in order to reach sustainable management on all geographical scales.  
The project “PPP”, which originated this tool, was implemented in the museum of Sacred Arts of Funchal 
(MASF), the main town in Madeira island. When the experimental phase began, it already involved a group of 250 
people, including students from different grade levels, adults and elderly people. The project has a place-based 
interdisciplinary character and its starting point relies upon the interpretation of art and visual culture. The general 
purpose is to link awareness and education to resilience and risk reduction, in order to train the community to 
manage the process of building resilience. In particular, it tries to build and encourage community participation to 
promote resilience, mitigate vulnerabilities, and improve the capacity to cope with risk.  
In Madeira, topography and climate create favourable conditions for the occurrence and intensification of 
orographic rainfall. Throughout the history of Madeira, this type of precipitation has been repeatedly investigated as 
a trigger of multiple disasters such as floods with hydrogeomorphological origin, landslides, mudslides and 
avalanches in mountain regions (Roe, 2005; Couto et al., 2012). However, many researchers have also demonstrated 
how this risk has been boosted by the degradation of forest coverage in some watersheds of the island (Quintal, 
2000) and by human action in general.  
Madeira is a volcanic island, the biggest of the Madeira Archipelago, with its climate strongly influenced by the 
subtropical anticyclone of the Azores, by its position in the Atlantic Ocean, its rugged relief, and its territorial 
orientation. Natural hazards, such as landslides and floods, are frequent events and they usually manifest a single 
spatial occurrence, subsequent over the time. The worst episode of the last years was the flash flood of February 20, 
2010. It took place after heavy rains combined with south-westerly winds, in a territory with rugged and densely 
populated areas, where the soil was found saturated by the rainfall observed in the previous months, which 
thickened the flow of watercourses that run through its facets. In a short amount of time, the beds of these channels, 
disregarding the human insistence on redefining their courses, overflowed and dragged all sorts of living things, 
objects, buildings and farmland that interposed in their path, catastrophically altering the landscape of the island. In 
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the aftermath of the disaster, there was a total of 42 dead, 8 missing, about 120 injured, more than 200 homeless, 
800 houses with significant damage and losses estimated at 1.4 billion Euros (Baioni, 2011; Sepúlveda, 2011). 
After the flash flood of 2010, a renewed sense of awareness of risk in Madeira island had to be developed, which 
led to the activation of several projects related to the concepts of prevention and resilience. It was in this context that 
the project “PPP” and the tool “RE-Thinking the landscape” took place. 
2.2. “RE-thinking the landscape” as a holistic tool 
Entering into the merits of the tool, “RE-thinking the landscape” is a bottom-up, place-based, interdisciplinary 
model, built to improve landscape resilience and contribute to global risk reduction. The purpose is to establish a 
resilient landscape (or resilientscape), where community works to reach sustainability, considering the future 
impacts of individual and social actions and implementing the capacity to cope with and/or adapt to the changes (cfr. 
about resilient landscapes in Cumming et al., 2012).  
Although there isn’t a transdisciplinary science devoted to it, the landscape is without doubt a holistic concept. 
As in Antrop, the landscape has multiple meanings which are analysed by three main disciplinary perspectives: the 
natural sciences (landscape ecology), the human sciences (historical geography and historical ecology), and the 
applied sciences (landscapes design, architecture and planning). So, in analysing the landscape, a transdisciplinary 
approach is required, in order to integrate nature and society (Naveh, 2000). Integrative projects are also useful for 
adaptation studies, which recognize the function of diversity in ecosystems (Levin, 1999), and in human societies, 
where the adoption of multiple policies or management approaches make it more likely that a successful solution is 
reached (Cumming et al., 2012). Then, integrative projects (interdisciplinary and transdisciplinary) are expected to 
reach integration and project goals, produce tangible outcomes, contribute to progress in integrative research, and 
provide positive experiences for their participants (Tress et al., 2005).  
According to the holistic nature of the landscape, “RE-thinking the landscape” is intrinsically a holistic 
experience which involves several approaches, such as geography, arts, anthropology, sociology, history and botany, 
which have been experimented in the context of MASF. The landscape, in fact, refers “to a subjective observation 
and experience and thus has a perceptive, aesthetic, artistic and existential meaning as well” (Cosgrove and Daniels, 
1988; Lowenthal, 1985). Moreover, the new concept of museum, according to ICOM (2014), looks to the heritage 
and museological collections as real sources for integrated development processes. Experts in different disciplines 
are called to cooperate in planning new museological educational approaches and cultural projects which can 
interact with the local community and the society.  
According to Berdoulay and Phipps (1985), who recognize ecology and scenery as organizational forms of the 
landscape, the project was approached through geography and arts, in order to improve the knowledge of ecological 
and geographical contexts, while at the same time honing the skills of visual and sensory reading and promoting 
aesthetic experiences of different intensities. Pursuing the goals of "RE-thinking the landscape" in MASF has only 
been possible due to: (1) the development and application of the model of arts education in an open circuit (cf. 
Mendes, 2013), investigating the unusual relationships between the past and the present, between the sacred art and 
the concerns of local and insular communities; (2) the research and definition of intertwined strategies and 
educational activities, based on transversality, hermeneutics and dialectics of knowledge; (3) the identity of the 
educational service of the museum which is defined as a laboratory space guided by ongoing reflection, dialectical 
game and analytical effort; (4) the establishment of synergies between local cultural institutions such as art or 
natural history museums, allowing a more comprehensive, complementary and rigorous approach to the place-based 
aspects of the problem being studied. 
Therefore, the goals of the tool are: (1) teach how to read the landscape in depth, its signs and signals, enhancing 
the hermeneutic function in the educational context; (2) build a sensory memory of the landscape in order to prevent 
future disasters. In fact, resilience is measured by a community’s capacity to build a memory from which to start 
planning the future (e.g. Kennedy et al., 2008). A sensory memory can help read the signals of risk sent by the 
landscape; (3) relate different forms of representation and conceptualization of landscapes, starting from a local 
cultural context and from the analysis of art (ancient and contemporary) and visual culture, towards the 
understanding of studies in geography; (4) understand the dynamic and historic character of landscapes, the 
involvement of individuals and communities to build resilience and/or vulnerability and the role of the art and 
cultural memory as mediators in this constructive process. 
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2.3. Levels and strategies of analysis of the landscape  
 
Castiglioni (2012; 2009), discussing the educational power of the landscape, analysed in several levels which can 
be interpreted as the steps for a landscape education. These levels can be useful to read and identify potential risks in 
the studied territories, simply interpreting the goals according to the DRR interests. 
Thus, starting by her work, four levels of reading the landscape at risk, interpreted also as strategies to reach the 
goals of “PPP” project have been identified: 1) denotative reading, which teaches to recognize the different elements 
that compose a landscape and the relationships established between them, surfacing the particularity of each 
landscape; 2) connotative reading, that recognizes the capacity of a landscape to offer sensations and to move 
emotions, sensitizing readers to the importance of memory and affective multi-sensory perception and interpretation 
of a landscape; 3) interpretative reading, that seeks explanations for the formation of specific landscape features, 
understating them as a result of the action of dynamics that will act on different landscapes; 4) time reading, which 
allows readers to understand the changes made on the landscape over time. 
Each level can coincide with several activities, carried out to improve the reader’s interpretation capacity. In 
particular, four activities were experimented in MASF, in the context of “PPP” project, better described as follows: 
 
• Activity 1 - Builders of landscapes: puzzle as a metaphor of the landscape: in this activity, puzzles representing 
landscapes of Madeira have been used, in order to introduce the students to the concept of landscape and to the 
importance of observing and interpreting before working to modify a landscape. Students learn that actions can 
have important consequences and produce transformations on landscapes with irreversible effects. The puzzle is 
used here as a metaphor of a complex landscape, which is the result of many different landscapes and elements 
that are related and that contribute to build the landscape where we live. Students are urged to recognize the 
elements that constitute these landscapes and reflect on the relationships between them and the potential risks that 
can be produced. This activity is performed to seize and acquire reading skills through a horizontal observation of 
landscape.  
• Activity 2 - Sound of landscapes: the purpose of this activity is to introduce the students to the importance of 
perception in the interpretation process of the landscapes. Landscapes are full of meanings and values, and they 
have an important role in the process of building the community identity. Preserving landscapes is important to 
preserve culture and traditional knowledge. This knowledge is an important heritage for the prevention of natural 
hazards and the management of the territory, highlighting the importance of learning it to once again recognize 
the elements of the territory. Students are invited to listen to a soundscape of Madeira and to try to represent with 
a drawing the elements they hear and the emotions they feel. This work is useful to learn how to use all the senses 
in reading territorial dynamics and enabling links to risk prevention. This activity aims to introduce students to a 
connotative reading of the vertical dimension of the landscapes.  
• Activity 3 - Define and write landscape concepts: interpret rhizomatic compositions: students are challenged to 
share their own concept of landscape through writing. All notions are collected and exposed to the group in order 
to get to know the diversity of individual conceptions of the theme. It is concluded that normally, in almost all the 
groups, the notion of landscape is most associated to an image that is outside the observer and neglects the 
inclusive role of humans within. In reading rhizomatic compositions, networked by several affinities, we intend 
to allow student aims to correct gaps in their definitions and understand the multidimensionality of the concept of 
landscape and the importance of individual participation in building awareness of vulnerabilities and risk 
prevention. Discussions also include the sharing of ideas, considering strategies for each student / citizen can 
contribute to building a resilient landscape while contemplating the development of sensitivity and aesthetic 
appreciation of the landscape.  
• Activity 4 - Postcards from the past and present: depicting vulnerability in a postcard: this activity explores the 
postcard as an object of registration and disclosure of the landscape with tourist inclination and relating to the 
construction of an imaginary of a particular location. The main goal is to research the different pictures of a 
territory that are transmitted, what is shown and what is hidden; evolutions or involutions that can be identified in 
the studied images. Students are challenged to play a role of agents of awareness and intervention in the 
landscape, by capturing and depiction the less idealized landscape points of views of the island, in particular the 
different aspects that allude to the danger or vulnerability of landscapes. The metaphorical postcards are 
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produced through various materials and techniques of artistic expression such as collage, drawing, painting. In 
the future we intend to create a platform and online application that allows visitors to register and send digital 
photos in real time. 
 
1. Conclusion 
As discussed in this paper, the place-based risk analysis recognizes the central role acquired by the community in 
disaster prevention and in risk identification, helping to define vulnerability problems and to reach collaborative 
assessments among different stakeholders (cf., National Assessment Synthesis Team, 2001) in order to produce a 
more resilient landscape (interpreted as community and ecosystem). The increasing role of stakeholders in local or 
localized analysis can have positive effects not only to the local scale but also to the other scales of risk management 
(cf. Turner et al., 2003) such as the global one, and education has a central role in this process. 
As we attempted to show here, institutions such as art museums, aimed for the development of educational 
mediation, may program and develop transversal projects that can contribute to the formation of resilience through 
the improvement of awareness in population about their active and key role in identifying and mitigating 
vulnerability in inhabited landscapes. Although still at an experimental stage, "RE thinking the landscape" project 
has shown, through synergies and unexpected encounters, that it is possible to encourage community participation in 
the reflection and debate on memory and natural disasters, increasing their awareness and mobilization for action in 
landscape planning, or better in resilientscape planning. 
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